A new data set from the transition economies shows that the private sector has increasing access to long-term bank financing. In several transition countries credit has similar maturity structure to that in Western Europe, while in other transition countries credit remains mostly short-term. Several factors explain these differences: the political and institutional environment, bank privatization, sustained low inflation, the levels of economic and financial development, and the establishment of credit information sharing institutions. In contrast, the share of foreign owned banks and banking sector competition have no influence on credit maturity.
Introduction
One important function of the banking system is to finance capital investment projects that require long-term financing commitment. These projects have large scale and advanced technology, but generate returns only after years of operation. Banks provide the financing for such projects by transforming short-term liquid deposits into illiquid long-term credits. This raises productivity and long-term economic growth.
These ideas are developed theoretically in the seminal work of Bencivenga and Smith (1991) and supported empirically by Tasić and Valev (2008) . In both papers, economic growth is faster in countries where agents have greater access to long-term finance.
In this paper, we investigate the availability of long-term credit using data from 14 transition economies. Our focus on transition economies is motivated by three factors.
First, the financial systems in that region changed dramatically in a short period of time.
For example, banks were privatized, foreign ownership of banks increased, several countries implemented credit information sharing, inflation declined, and institutions improved. We can investigate the effect of these dynamics on credit maturity. Second, many transition countries have collected and published data on credit maturity that are consistent across countries and show short-term, medium-term and long-term credit.
Most other countries do not publish credit maturity data and, if available, the data reveal only short-term credit. Third, the demand for investment credit in transition economies is fueled by the rapid creation of new firms and the expansion of existing firms. This reveals more distinctly the demand and supply determinants of credit maturity.
The data show that credit maturity has lengthened significantly over time reaching the structure of advanced economies in some transition countries. There are, however, substantial differences between countries. For example, 54 percent of bank credit in Lithuania has maturity longer than five years, whereas in Albania only 17 percent of credit has that maturity. These differences are explained by several factors including the strength of institutions, income levels, the development of credit markets and stock markets, the transfer of ownership from the state to the private sector, and inflation rates.
The rest of the paper proceeds as follows. We describe the credit maturity data in the following section. Section 3 draws empirical hypotheses from the literature and Section 4 describes our empirical strategy. We present the results in Section 5 and conclude in Section 6.
The maturity of bank credit -data and summary statistics
We use quarterly data on lending by commercial banks to the private sector in 14 transition countries. The sample period is from about 1992 to 2006, depending on data availability for the individual countries. The data were collected from central bank reports. Table 1 presents the definitions and the sources for each variable and Table 2 details credit maturity and shows the time period for each country in the sample. There are, on average, 35 observations per country.
1 Table 2 shows large differences in terms of commercial bank credit to the private sector as share of GDP, a frequently used measure of financial development. This includes credits from all banks -government and private, as well as domestic and foreign owned. Total credit also combines domestic currency and foreign currency credit. In Albania, private credit is below 10 percent of GDP whereas in the Slovak Republic it is over 200 percent of GDP. 2 Credit increased over time in most, but not all, countries. Figure 1 shows the credit to GDP ratio for eleven countries with at least ten years of data.
Credit as percent of GDP grew little in Hungary and Poland, while it more that tripled in Estonia, Latvia, and the Ukraine.
Credit is decomposed into three categories: short-term credit with contractual maturity of one year or less, medium-term credit with contractual maturity between one year and five years, and long-term credit with contractual maturity longer than five years. Table 3 shows that, looking across all countries, about 41 percent of credit has maturity shorter than one year and about 32 percent has maturity longer than five years.
There are substantial differences between countries. From Table 2 , 54 percent of credit in Lithuania has maturity longer than five years whereas less than 20 percent of credit in Albania and Romania is long-term. The percent long-term credit has trended upwards for most countries, although the trend varies, as Figure 2 illustrates. The share of long-term credit in Latvia grew from 4 percent in 1996 to 52 percent in 2006, whereas it grew from 30 percent to 55 percent in the Czech Republic. Overall, by 2005 credit maturity in many transition countries was similar to that in Western Europe. 2 Note also that we divide the stock of credit by quarterly, and not by yearly GDP, in order to preserve the consistency between the summary statistics discussed here and the estimations of the following sections. Therefore, the numbers are about four times greater compared to the commonly used measure. 3 To illustrate, in 2005 credit with maturity longer than one year was 72.4 percent of all credit in the transition economies, while it was 73.9 percent in the rest of Europe.
The determinants of bank credit maturity -empirical hypotheses
Institutions. Diamond (1991; 1993) and Rajan (1992) show that short-term lending facilitates the enforcement of credit contracts as it limits the period during which an opportunistic firm can exploit its creditors without being in default. Diamond (2004) argues that "maturity acts as a substitute contracting tool to control borrower risk," and that bank loan maturity is especially sensitive to the legal environment. Giannetti (2003) also argues that if the law does not guarantee creditor rights, lenders would prefer shortterm debt to control entrepreneurs' opportunistic behavior by using the threat of not renewing their loans. In line with these theories, we expect to find that weak institutions contribute to shorter credit maturity. We measure legal institutions using a Rule of Law index described in Table 1 . The index ranges from -1.14 in Serbia in 2000 to 1 in Slovenia in 2002. As Table 3 shows, the rule of law is positively and significantly correlated with credit maturity measures.
State Ownership of Banks. Demirgüç-Kunt and Maksimovic (1999) note that the government can promote long-term financial contracting by granting implicit loan guarantees when it adopts a policy of subsidizing loss-generating firms. The authors find that government subsidies to the corporate sector lengthen credit maturity. Furthermore, La Porta, Lopez-de-Silanes, and Shleifer (2002) note that government ownership of banks has an even stronger effect, as the government has more power to choose projects.
According to this view, the ownership of banks enables the government to direct funds toward strategic long-term projects. However, government ownership of banks may also be associated with inefficiencies; the transfer of ownership into private hands might improve information gathering and processing, and the monitoring of borrowers.
Therefore, the theoretical effect of government ownership on credit maturity is ambiguous. to 100 percent. Table 3 shows that the asset share of state owned banks is negatively correlated, while the asset share of foreign owned banks is positively correlated with the share of long-term credit.
Credit Information Sharing. Zhang and Sorge (2007) show theoretically that credit information sharing is used by banks as a screening device; it leads to an equilibrium where long-term contracts are preferred. Empirically, Zhang and Sorge show that information sharing leads to longer credit maturity for publicly traded companies.
We expect to find the same effect using bank credit to the entire private sector. Table 3 shows that the presence of a credit information sharing institution is positively and significantly correlated with credit maturity measures.
High Inflation. Boyd, Levine, and Smith (2001) and Rousseau and Wachtel (2002) argue that high inflation discourages long-term financial contracting by raising uncertainty about the real value of future nominal payments. Therefore, high inflation should reduce the fraction of credits with long-term maturity. In our sample, inflation has been moderate for most countries with a period average of 13.75. There are, however, periods of very high inflation as in Latvia in 1992 (331.09 percent). Table 3 shows that inflation is negatively and significantly correlated with both maturity measures.
Output Volatility. In the context of international lending, Valev (2007) finds that greater output volatility in a country leads U.S. banks to shorten the maturity of credit to that country. The argument is that output volatility proxies for the short-term operational component of business risk. We expect to find the same effect with domestic credit.
Output volatility, defined as in Table 3 give preliminary support to this hypothesis.
Banking Sector Competition. Banking sector competition can have a dual effect on the provision of external financing and the provision of long-term financing in particular. High concentration may raise the cost of funds and reduce external financing (Pagano 1993) . Alternatively, high concentration may foster close relationships between banks and borrowers; this lowers information asymmetries and the cost of monitoring borrowers (Mayer 1988; Mayer and Hubbard 1990; Petersen and Rajan 1995) . Testing the bank-firm relationship hypothesis Giannetti (2003) finds that, contrary to (her) expectations, maturity is shorter in countries where the banking system is more concentrated. Using the asset share of the three largest banks to measure concentration, the least concentrated banking sector was that of Serbia in 2005 where the three largest banks had a market share of 36 percent, while the most concentrated banking sectors were in Estonia and Romania where the three largest banks owned all assets for a number of years. In Table 3 , banking industry concentration and the maturity measures are positively correlated, i.e. more concentrated banking system are associated with longer credit maturity.
Stock Market Development. Stock market development also has an ambiguous effect on credit maturity. Diamond (1997) argues that developed stock markets cause the banking sector to shrink, primarily through reduced holdings of long-term assets.
According to this view, selling equity is a substitute source of long-term financing; therefore, stock market development reduces the demand for long-term bank credit. An alternative view explains that stock markets reveal information about firms and this helps them access long-term bank financing (Grossman 1976; Grossman and Stiglitz 1980) . The stock market turnover, which we use to measure stock market development, ranges from 0 in Latvia in the first quarter of 1996 to 89 percent of GDP in Estonia in the first quarter of 2005. In Table 3 , the correlation of the stock market turnover with the fraction of credit with maturity longer than five years is positive and significant.
Real Per Capita GDP. Ravid (1996) points to the "industry paradigm" of matching maturities introduced by Morris (1976) : firms with long-term assets should use long-term debt. If debt maturity is longer than the asset life, borrowers will have to identify new investment opportunities while having to continue servicing their debt. If debt maturity is shorter than the asset life, then borrowers may become short on cash when debt payments are due. Stohs and Mauer (1996) find evidence for maturity matching on the firm level. Following Demirgüç-Kunt and Maksimovic (1999), we use per capita GDP to proxy for the amount of fixed assets in a country, with richer countries having a larger stock of long-term assets. Thus, higher GDP per capita is expected to be associated with longer debt maturity. From Table 3 , we see that the per capita GDP is indeed positively and significantly correlated with both maturity measures.
Real Per Capita GDP Growth. Smith and Watts (1992) 
Some of the explanatory variables: legal institutions, state and foreign bank ownership, inflation, banking sector concentration, financial development, and credit information sharing affect the availability of long-term financing primarily through the supply side. Other variables: stock market development, per capita GDP, and economic growth affect the maturity of credit primarily through the demand side.
Methodology
By construction private credit and credit maturity are determined jointly and we need to allow for endogeneity. Therefore, we implement the Hausman-Taylor (1981) estimator to correct for correlation between the explanatory variables and the countrylevel random-effects. This is a suitable procedure that does not require external instruments. For robustness, we also apply a fixed-effects estimator to eliminate country specific effect and a generalized least squares (GLS) random-effects estimator that controls for a heteroscedastic error structure.
One additional concern is that the dependent variable is a ratio (between 0 and 100 percent), making OLS problematic as the predicted values might lay outside the unit interval (Papke and Wooldridge 1996) . This may require the transformation of the dependent variable using a log-odds ratio (log(y/1−y)). However, the coefficient estimates using the log-odds ratio are difficult to interpret in a panel setting and therefore we follow the previous literature (Demirgüç-Kunt and Maksimovic 1999; Rodrik and Velasco 1999; Tasić and Valev 2008; Valev 2006; 2007) and do not perform the transformation.
Furthermore, less than 1 percent of the predicted values from the models are outside the unit interval. Table 4 presents the empirical results using the Hausman-Taylor estimation. 4 We begin with an equation that includes rule of law, GDP per capita and its growth, credit variables, and the bank ownership variables. We then add the uncertainty measures, followed by the financial sector development measures. In columns (4) and (8) we report estimations from regressions where we include all explanatory variables. There are two dependent variables -the percentage of credit with maturity longer than one year and the percentage of credit with maturity longer than five years.
Results
Greater rule of law is associated with longer credit maturity in all specifications.
Furthermore, the coefficients using credit with maturity longer than five years are generally greater than the coefficients using maturity longer than one year, i.e. weak rule of law has a stronger negative effect over longer time horizons. Based on column (4), a one standard deviation decrease in the rule of raw, e.g. from the level in Poland to the level in Bulgaria, is associated with 5.16 percentage points (0.58*8.905) decrease in the percent of credit with maturity longer than one year. The coefficient estimates in the remaining columns predict an even stronger effect on the percent of credit with maturity longer than five years.
The asset share of state owned banks has a negative and statistically significant effect on both measures of maturity. In contrast, the asset share of foreign owned banks is not statistically significant in any of the specifications. In this set of countries, private banks raise the provision of long-term financing regardless of their ownership -domestic or foreign. Looking at the results in column (4), a one standard deviation decrease in the asset share of state banks increases the portion of credit with maturity longer than one year by 6.06 percentage points (22.96*0.264).
To test whether information sharing affects credit maturity, we follow Qian and Strahan (2007) and include a dummy variable that equals 1 if a country had either a public credit registry or a private credit bureau at the beginning of the year. Using credit with maturity longer than one year produces two negative and statistically significant coefficients and two positive ones depending on the set of controls. The effect of credit with maturity longer than five years is unambiguously negative -credit information sharing reduces the percent long-term debt. We revisit this surprising result in the next section.
Credit as percent of GDP has a positive and, in most specifications, statistically This is not a negligible effect.
Per capita GDP growth significantly increases the portion of credit with maturity longer than one year, indicating that demand for investment credits increase during expansions. Conversely, high inflation leads to a shift towards short-term credit indicated by the negative and statistically significant coefficient on inflation in three of the four specifications where inflation is included. Looking at the coefficient in column (4), an increase in inflation by one standard deviation decreases the portion of credit with maturity longer than one year by 6.42 percentage points (-21.541*0.298). Stock market development is also negative and statistically significant in three out of four specifications. Moreover, this negative effect is greater in magnitude (by about 40 percent) for the portion of credit with maturity longer than five years. Therefore, the results suggest that stock markets in the transition countries are an alternative source of long-term financing, especially at longer time horizons.
Output volatility and banking industry concentration are not significant determinants of credit maturity. The negative coefficient estimate of the EU membership dummy suggests that countries at the earlier stage of transition have a greater portion of credit with maturity longer than five years. The bias toward long-term credit may be attributed to the high prevalence of credits to public sector enterprises in the early years of transition. In many cases, these credits were restructured under government directive extending their maturity and easing other credit terms.
In summary, there are several supply-side factors explaining credit maturity in the transition economies. Improved rule of law, greater levels of financial development, bank privatization, and relatively low inflation rates have contributed to lengthening the maturity of bank credit. Demand factors have played a role too. Stock market development has reduced the demand for long-term bank financing but rapid economic growth and increasing income levels have generated strong demand for long-term credit.
Overall, the results show that the changes associated with transition are contributing factors for increasing the availability of long-term finance. Countries that have advanced rapidly in terms of institutional and economic development have also enjoyed the greatest gains in terms of long-term credit.
Credit information sharing and credit maturity
For each country in this paper, Brown, Jappelli, and Pagano (2007) collected information about the year when a public credit registry or a private credit bureau was established. In addition, the authors identify whether these institutions collect information on consumers and/or firms, positive and/or negative information, how long the information is kept, and what is the minimum amount of loans for which data are collected. We use this information to construct a quality index for both types of institutions, similar to the one in Brown, Jappelli, and Pagano (2007) . If the institution is present, the index takes on a value of 1, and 0 otherwise. If the institution existed for at least six consecutive quarters, an additional point is added to the index. If information is kept on both firms and consumers, an additional point is added to the index. Similarly, an additional point is added if both positive and negative information is reported. An additional point is added if information is kept for at least two years. The final point is added if the minimum amount of a loan for which the institution collects data is below yearly per capita GDP (or if the threshold does not exist). Therefore, the quality index for each type of institution ranges from 0 (if the institution does not exist) to 6 (if it meets all criteria listed above). The quality index for the public credit registry and the private credit bureau are added together to form an overall quality index. Table 5 presents the results when we estimate the impact of different measures of credit information sharing on both maturity measures. The results are based on a full set of determinants, but for brevity we do not report the coefficients of the other determinants. Columns (1) and (5) correspond to the estimated coefficients from columns (4) and (8) of Table 4 . The presence of credit information sharing institutions increases the portion of credit with maturity longer than one year, while it decreases the portion of credit with maturity longer than five years. When we introduce separately public and private credit institutions in columns (2) and (6), we see that the results are driven by the presence of private credit bureaus. The presence of a public credit registry does not have a significant influence on either maturity measure.
Similar results are obtained in columns (3) and (7) when we use the index of overall quality, as defined above, instead of an indicator for the existence of an institution. Greater quality of the information sharing mechanisms increases the portion of credit with maturity longer than one year, while it decreases the portion of credit with maturity longer than five years. When the overall quality index is decomposed into a quality index of public credit registries and a quality index of private credit bureaus in columns (4) and (8), we see that the results are driven by the quality of public credit registries. The quality of private credit bureaus does not have a significant influence on either measure of maturity.
In summary, the results suggest that private credit bureaus affect credit maturity; public credit registries affect credit maturity as well, but only if they have enhanced
features. Yet, in either case, the effect of credit information sharing is to reduce shortterm and long-term credit and, by default, to increase the fraction of medium-term credit.
This result counters our empirical hypothesis that information sharing would lengthen credit maturity across the board. One possible explanation for this finding can be found in Diamond (1991) . With asymmetric information, firms have incentives to borrow short-term in order to signal the quality of their projects to lenders and to extract the benefits of good news. They also have an incentive to borrow long-term to lower liquidity risk. Therefore, the shares of short-term credit and long-term credit expand at the expanse of medium-term credit. One can argue that credit information sharing reduced information asymmetry and reverses this tendency: short-term and long-term borrowing decline while medium-term borrowing increases.
Institutions and credit maturity
We introduce several additional variables to explore the effect of institutions in greater detail: 1) an index of government effectiveness measuring the quality of public services, the quality of the civil service and the degree of its independence from political pressures; 2) political stability reflecting perceptions of the likelihood that the government will be destabilized or overthrown by unconstitutional or violent means; 3)
control of corruption measuring the extent to which public power is exercised for private gain; 4) regulatory power measuring the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development; and 5) an EBRD index of banking reform and interest rate liberalization.
The first four indexes are from Kaufmann, Kraay, and Mastruzzi (2007) and range from -2.5 to 2.5. The EBRD index ranges from 1 to 5. Table 6 presents the estimation results when we substitute the rule of law index with different institutional measures. The results are based on a full set of determinants, but for brevity we do not report the coefficients of the other determinants. The statistically significant coefficients in almost all specifications confirm the importance of institutions and provide a few additional interesting observations. For example, political instability is only a long-term concern affecting only credit with maturity longer than five years. The remaining institutional effects work at medium and long-term horizons.
Conclusion
A new data set from the transition economies reveals that the maturity of bank credit to the private sector has lengthened substantially over time. Several factors contribute to this trend: the improvements in the political and institutional environment, the privatization of banks, the sustained low to moderate inflation, and the increasing levels of economic and financial development. By 2005, credit in several transition countries had maturity structure similar to that in Western Europe. Yet, credit in other transition countries remains mostly short-term.
Several factors that are not significant determinants of credit maturity are also worth mentioning. The growing share of foreign owned banks has not contributed to longer credit maturity. Similarly, we find no evidence that competition in the banking system contributes to longer credit maturity. Output volatility is also not significant which brings up an interesting comparison with the effect of institutions -our results suggest that credit maturity is affected by political and institutional uncertainty more so than by economic uncertainty.
There are various ways to build on this analysis. Future research can explore in more detail the effect of banking sector competition. We use market concentration but there are other measures that can be used to investigate the role of competition in making long-term finance available. Similarly, future research can investigate the role of state owned versus private banks in broader samples. The "developmental view" argues that government banks increase the provision of long-term financing in strategic areas. Our results suggest that private banks accomplish this task more effectively. Whether this result holds in broader samples has important implications for the desirability of government development banks. Similarly, whether competition matters for long-term finance has important implications for banking policy and regulations. Notes: See Table 1 for variable definitions. P-values are reported in parentheses below coefficients. In the Hausman-Taylor estimation Credit is endogenous. The Hausman test has a null hypothesis that the explanatory variables are not correlated with the country-specific randomeffects. Per Capita GDP is in thousands of USD. Notes: See Table 7 for variable definitions. P-values are reported in parentheses below coefficients. In the Hausman-Taylor estimation Credit is endogenous. The Hausman test has a null hypothesis that the explanatory variables are not correlated with the country-specific randomeffects. Per Capita GDP is in thousands of USD. Per Capita GDP Real per capita GDP in US dollars at the beginning of a year.
Appendix. Additional Estimation Results

Inflation
Percent increase in the CPI from the previous quarter.
Rule of Law Index that measures "the extent to which agents have confidence in and abide by the rules of society, and in particular the quality of contract enforcement." Kaufmann, Kraay, and Mastruzzi (2007) .
Banking Industry Concentration
The assets of the three largest banks as a share of the assets of all commercial banks.
Beck, Demirgüç-Kunt, and Levine (2000) .
Credit Information Sharing
Dummy taking 1 if public credit registry or private credit bureau operates in a country during a year, 0 otherwise. Official stock exchange of corresponding country. Output Volatility Root mean squared errors from y t = α + ε t , using data from the preceding 10 quarters, where y is Real GDP growth.
Author constructed from data on Real GDP growth. (4) and (8) of Table 4 . P-values are reported in parentheses below coefficients. (4) and (8) of Table 4 . P-values are reported in parentheses below coefficients. Presented are assets owned by each type of banks as a share of all bank assets. These are averages across countries.
